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y = e/mv.A and z = e/mv2.B, in which A and B depend only on
the strengths of the magnetic and electrical fields, respectively,
and the distance of the projection from the point of deflection
and can be made constant for a given experiment. In the absence
of any field all positive rays would pass through the narrow
aperture in the cathode and be recorded on the photographic
plate at the same spot x = 1, the distance of the plate from the
source. Under the selective action of the two forces the particles
are sorted out and no two strike the plate at the same spot unless
they are moving with the same velocity and have the same e/m
value. By combining the two equations just given above we
have: v = y/z.B/A and e/m = y2/z.B/A2.. The first shows that
y/z is constant for all particles moving with a given velocity v,
no matter what their charge or mass is, and, therefore, will all
lie on the plate in a straight line passing through the undeflected
position of the particles. The second equation shows that for
the same kind of particles, y2/z is constant no matter what their
velocity; hence, all particles of the same kind will trace on the
plate a parabola with its vertex at the undeflected position of
the particles. Each parabola will represent a different kind of
particle. This principle has been used by Thomson and his
co-workers as a method of positive ray analysis, which will be
described in the following section.
60.   Thomson's Method of Positive Ray Analysis.
Thomson's experimental method has been very fully described
in his "Rays of Positive Electricity." The latest modification
of the apparatus, termed mass-spectrograph, has recently been
thoroughly described by Aston.5 Only a few of the most
important experimental features will be mentioned here before
passing on to a consideration of the results. A very large
spherical bulb (20 cms. diameter) is employed for the discharge
between the anode and cathode in order to favor the passage of
current at very low pressure. A silica anticathode is used which
has the advantages of infusibility and of giving no disturbing
X radiation. The two cathode slits which give direction to the
beam of positive rays are of aluminium 2 mm. long and 0.05 mm.
wide. The space between the slits 10 cms. long is kept at the
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